Radioautographic tracing of 3H-proline in the endodermal cells of the parietal yolk sac as an indicator of the biogenesis of basement membrane components.
The biogenesis of basement-membrane components was investigated in the endodermal cells of the rat parietal yolk sac in 12.5-day pregnant rats; 3H-proline was injected into conceptuses. After various time intervals, the parietal yolk sac, including endodermal cells and the associated Reichert's membrane, was removed and processed for electron-microscopic radioautography. Silver grains were counted over endodermal cell organelles and Reichert's membrane. At 2 and 5 min after 3H-proline injection, endodermal cells showed heavy labeling in rough endoplasmic reticulum (rER). Silver grain density over the rER decreased from 2 to 20 min and then remained at a plateau. Grain density was moderate over the Golgi apparatus initially but rose to a peak at 2 hr and decreased by 4 hr and later. Grain density was negligible over secretory granules at 2 and 5 min and increased moderately with time to reach a maximum at 8 hr. Thus, radioautographic peaks occurred sequentially in rER, Golgi apparatus, and secretory granules. By 4 hr and later, silver grains accumulated over Reichert's membrane. These results indicated that endodermal cells incorporated labeled proline into substances which were processed from the rER through the Golgi apparatus, transported from there to the cell surface by secretory granules, and released for export to Reichert's membrane. To clarify the nature of the exported substances, the amount of label present in proline and hydroxyproline residues after 3H-proline injection was measured in Reichert's membrane with or without the associated endodermal cells. Within the cells, 61.8% of the labeled proteins were classified as "sedentary" and 38.2% as "exportable." Of the label exported to Reichert's membrane, 66.3% consisted of type IV collagen and the rest of other basement-membrane components. The results obtained with this model suggest that basement-membrane proteins, including type IV collagen, are elaborated by the associated cells through the classical pathway: rER-Golgi apparatus-secretory granules.